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What do you have to know from the trial?

« WHY
* WHO

* HOW



WHY — Goals / Hypothesis

IMPROVE-IT

First large trial evaluating clinical efficacy of
combination EZ/Simva vs. simvastatin
(i.e., the addition of ezetimibe to statin therapy):

> Does lowering LDL-C with the non-statin agent
ezetimibe reduce cardiac events?

> “Is (Even) Lower (Even) Better?”
(estimated mean LDL-C ~50 vs. 65mg/dL)

> Safety of ezetimibe

Cannon CP AHJ 2008;156:826-32; Califf RM NEJM 2009;361:712-7; Blazing MA AHJ 2014;168:205-12



WHO — Patient Population

Inclusion Criteria:
> Hospitalization for STEMI, NSTEMI/UA < 10 days

> Age 2 50 years, and 2 1 high-risk feature:
— New ST chg, + troponin, DM, prior MI, PAD,
cerebrovasc,
prior CABG > 3 years, multivessel CAD
> LDL-C 50-125 mg/dL (50—100 mg/dL if prior lipid-
lowering Rx)
Major Exclusion Criteria:
> CABG for treatment of qualifying ACS
> Current statin Rx more potent than simva 40mg

> Creat Cl <30mL/min, active liver disease



HOW — Study Design

Patients stabilized post ACS < 10 days:
LDL-C 50-125*mg/dL (or 50-100**mg/dL if prior lipid-lowering Rx)  *3.2mm

**2.6mM
4

N=18,144 Standard Medical & Interventional Therapy
v

U_ptitrated to
Simvastatin Sl Ezetimibe / Simvastatin
40 mg (adapted per 10 /40 mg
FDA label 2011)
v
Follow-up Visit Day 30, every 4 months
90% power to detect

¢ ~9% difference

Duration: Minimum 2 Y2-year follow-up (at least 5250 events)

v
Primary Endpoint: CV death, MI, hospital admission for UA,
coronary revascularization (= 30 days after randomization), or stroke

Cannon CP AHJ 2008;156:826-32; Califf RM NEJM 2009;361:712-7; Blazing MA AHJ 2014;168:205-12



Baseline Characteristics

Cannon et al., N Engl J Med 2015;372:2387-97
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LDL-C and Lipid Changes

1Yr Mean LDL-C TC TG HDL hsCRP
Simva 69.9 145.1 1371 48.1 3.8
ARTE 93.2 125.8 1204 487 3.3

A'in mg/dL -16.7 -19.3 -16.7 +0.6 0.5

Median Time avg
69.5 vs. 53.7 mg/dL

Number at risk:
EZ/Simva
Simva

QE R 1 4 8 12 16 24 36 48 60 72 84 96
Time since randomization (months)

8990 8889 8230 7701 7264 6864 6583 6256 5734 5354 4508 3484 2608 1078
9009 8921 8306 7843 7289 6939 6607 6192 5684 5267 4395 3387 2569 1068

Cannon et al., N Engl J Med 2015;372:2387-97



Primary Endpoint — ITT

Cardiovascular death. MIl. documented unstable anaina reauirina

i \What does this mean?

p=0.016 2742 events
= 30 - NNT= 50
o RRR 6%
9
©
T 20 EZ/Simva— 32.7%
§ 2572 events
Ll
10 -
0 . . . . . . .
0 1 2 3 4 5 6 7

Time since randomization (years)

/-year event rates
Cannon et al., N Engl J Med 2015;372:2387-97



Primary Endpoint — Interpretation

10
IMPROVE-IT
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Reduction in LDL Cholesterol (mmol/liter)

Cannon et al., N Engl J Med 2015;372:2387-97



Primary and 3 Prespecified Secondary Endpoints — ITT

Secondary endpoints valid?
PS\T;R\IA R 0.‘.326 347 327 0.016

Secondary #1 0-9.48 403 387 0.034
All DIMI/UA/Cor Revasc/CVA

Secondary #2 0.912 18.9 175 0.016

CHD/MI/Urgent Cor Revasc

Secondary #3 _0%5_ 36.2 34.5 0.035

CVD/MI/UA/AIl Revasc/CVA

0.8 1.0 1.1 *7-year
Ezetimibe/Simva Simva event rates (%)
Better Better

Cannon et al., N Engl J Med 2015;372:2387-97



“Levels® of Endpoints

RN All-cause mortality
WS Cause-specific mortality

o a) Non-fatal Ml,
W1 Non-fatal clinical events | b)  hospitalisation

Level 4
Level 5

Lubsen J et al., Stat Med 2002; 21:2959-70




Individual Cardiovascular Endpoints and CVD/MI/Stroke

HR Simva*  EZ/Simva* p-value

All-cause death i 0.99 s 15.4 0.782
CVD 1.00 6.8 RY 0.997

CHD —a— 0.96 58 5.7 0.499
MI —a— 0.87 14.8 13.1 0.002 *
Stroke . 0.86 48 4.2 0.052
Ischemic stroke B 0.79 4.1 34 0.008 *
Cor revasc 2 30d - 0.95 234 218 0.107
UA 5 1.06 19 2.1 E
CVD/M/stroke —— 0.90 222 20.4 0.003 *
0.6 1.0 14 e
Ezetimibe/Simva  Simva evert rates (%)
Better Better

Cannon et al., N Engl J Med 2015;372:2387-97



Validity of Subgroup Analysis - Rule of 4 P’s

* Prespecified
 Powered

* Plausible

* Practically relevant




Subgroup Analysis

Major Pre-specified

SubgrGiiias s O VE-/T
Subgroup Analysis &&=
Male . . 22
F [ 31.0
Sl D for interaction?
Age < 65 ye: 29.9
Age 2 65 years —— 39.9 36.4
No diabetes —I-—]_* 30.8 30.2
Diabetes —— 455 40.0
Prior LLT —_— 434 40.7
No prior LLT —a— 30.0 28.6
LDL-C > 95 mg/di —_— 31.2 29.6
LDL-C < 95 mgrdi — 384 36.0
0.7 1.0 13 17-year
Ezetimibe/Simva Simva event rates

Better Better

*p-interaction = 0.023, otherwise > 0.05
Cannon et al., N Engl J Med 2015;372:2387-97



Subgroup Analysis

4.933 (27%) pts with Diabetes 9%&
Primary Endpoint — ITT IMPROVEIT

What does this mean’?

== EZE/Simva 40.0% )
o HR 0.86 (0.78,0.94) ..
0 P, = 0.023
i RRR 14% m=0023
20% =
No DM 7 vr KM rate
------ Plac/Simva 30.8%
10% - EZE/Simva 30.2%
HR 0.98 (0.91, 1.04)
0% . : :
0 1 2 3 4 5 6 7

Years After Randomization

Giugliano et al., Presentation at ESC 2015



Study Design ROCKETAF W

Atrial Fibrillation

Double Blind /

20 mg daily Double Dummy INR target —2.5
15 mg for (2.0-3.0 inclusive)
CrCl 30-49 ml/min (= 12280

\ \

Monthly Monitoring
Adherence to standard of care guidelines

Primary Endpoint:
Stroke or non-CNS Systemic Embolism

* Enrollment of patients without prior Stroke, TIA or systemic embolism and only 2 factors capped at 10 %

Mabhaffey; Oral presentation at AHA, 15th November 2010
Patel MR et al. N Eng J Med 2011; 365: 883-991



Statistical Methodologies ROCKETAF W

» Sample Size Superiority
e \Warfarin event rate ~2.3 Non-inferiority
* Type 1 error 0.05 (2-sided) IS
[ 105 venis; > S5 %o povier vy i

e ~14,000 patients Better Better

» Primary Efficacy Evaluation: Stroke or non-CNS Embolism
¢ Non-Inferiority: Protocol compliant on treatment
e Superiority: On Treatment and then by Intention-to-Treat

» Primary Safety Evaluation:
Major or non-Major Clinically Relevant Bleeding

Mabhaffey ; Oral presentation at AHA, 15th November 2010



Primary Efficacy Outcome

-
Stroke and non-CNS Embolism ROCKETAT ¥

Warfarin

Rivaroxaban

HR (95 % CI): 0.79 (0.66, 0.96)
P-value Non-Inferiority: < 0.001

Cumulative event rate (%)
®

I I I I I I I |
0] 120 240 360 480 600 720 840 960
Days from Randomization

No. at risk:
Rivaroxaban 6958 6211 5786 5468 4406 3407 2472 1496 634
Warfarin 7004 6327 5911 5542 4461 3478 2539 1538 655

Event Rates are per 100 patient-years
Based on Protocol Compliant on Treatment Population

Mabhaffey; Oral presentation at AHA, 15th November 2010; Patel MR et al. N Eng J Med 2011; 365: 883-991



Primary Efficacy Outcome ROCKET AF B
Stroke and non-CNS Embolism

Intention-to-treat
or

On-treatment
Analysis

05 1

NI for Superiority?
better bett
ent R per 100 p. Vi
Based on Safety on Treatm | T hi
Site Notification populations

Mahaffey; Oral presentation at AHA, 15th November 2010; Patel MR et al. N Eng J Med 2011; 365: 883-991



»FUull study period“ vs. ,,On treatment period”

STROKE

Primary endpoint
Number of events

Full study period ~ ====' ========== > 1

On Treatment =============——aa >0

Non-inferiority: On-treatment analysis
Superiority: Intention-to-treat analysis
Safety: On-treatment analysis




Atrial Fibrillation with at Least One

- _ ARISTOTLE
Additional Risk Factor for Stroke © :
Inclusion risk factors Randomize Major exclusion criteria
Age = 75 years double blind, Mechanical prosthetic valve

Prior stroke, TIA, or SE Severe renal insufficiency
HF or LVEF < 40% double dummy Need for aspirin plus
Diabetes mellitus (n=18,201) thienopyridine
Hypertension

Apixaban 5 mg oral twice daily WERET
(2.5 mg BID in selected patients) (target INR 2-3)

Warfarin/warfarin placebo adjusted by INR/sham INR
based on encrypted point-of-care testing device

Primary outcome: stroke or systemic embolism

Hierarchical testing: non-inferiority for primary outcome, superiority for
primary outcome, major bleeding, death UCR

w Duke Clinical Research Institute UPPSALA CLINICAL
RESEARCH CENTER
Presented at ESC 2011; Granger et al. NEJM 2011;365:981-92



Objectives and Statistics ARISTOTLE

To control the overall type | error, a pre-specified
hierarchical sequential testing was performed.

1. The primary outcome (stroke or systemic embolism) for non-

inferiority (upper limit of 95% CI < 1.38 and upper limit of
99% Cl < 1.44)

2. If met, then the primary outcome was tested for superiority
If met, then major bleeding was tested for superiority

4. If met, then all-cause mortality was tested for superiority

w Duke Clinical Research Institute UCR

UPPSALA CLINICAL

RESEARCH CENTER
Presented at ESC 2011; Granger et al. NEJM 2011;365:981-92



Primary Outcome ARISTOTLE
Stroke (ischemic or hemorrhagic) or systemic embolism
U : I Warfarin
P (non-inferiority)<0.001
- 21% RRR
c 3 1
(]
>
w .
£ Apixaban
g,
=
(/]
2
a 1 Apixaban 212 patients, 1.27% per year
Warfarin 265 patients, 1.60% per year
HR 0.79 (95% ClI, 0.66-0.95); P (superiority)=0.011
O T T T 1
0 6 12 18 24 30
No. at Risk Months
Apixaban 9120 8726 8440 6051 3464 1754
Warfarin 9081 8620 8301 5972 3405 1768

w Duke Clinical Research Institute
Presented at ESC 2011; Granger et al. NEJM 2011;365:981-92

UCR

UPPSALA CLINICAL
RESEARCH CENTER



Major Bleeding ARISTOTLE
ISTH definition

Warfarin

31% RRR

Apixaban

Percent with Event
D

Apixaban 327 patients, 2.13% per year
Warfarin 462 patients, 3.09% per year
HR 0.69 (95% CI, 0.60-0.80); P<0.001

O T T T 1
0 6 12 18 24 30
No. at Risk Months
Apixaban 9088 8103 7564 5365 3048 1515
Warfarin 9052 7910 7335 5196 2956 1491

UCR

w Duke Clinical Research Institute UPPSALA CLINICAL
RESEARCH CENTER
Presented at ESC 2011; Granger et al. NEJM 2011;365:981-92



Atrial Fibrillation with at Least One

- _ ARISTOTLE
Additional Risk Factor for Stroke © :
Inclusion risk factors Randomize Major exclusion criteria
Age = 75 years double blind, Mechanical prosthetic valve

Prior stroke, TIA, or SE Severe renal insufficiency
HF or LVEF < 40% double dummy Need for aspirin plus
Diabetes mellitus (n=18,201) thienopyridine
Hypertension

Apixaban 5 mg oral twice daily WERET
(2.5 mg BID in selected patients) (target INR 2-3)

Warfarin/warfarin placebo adjusted by INR/sham INR
based on encrypted point-of-care testing device

Primary outcome: stroke or systemic embolism

Hierarchical testing: non-inferiority for primary outcome, superiority for
primary outcome, major bleeding, death UCR

w Duke Clinical Research Institute UPPSALA CLINICAL
RESEARCH CENTER
Presented at ESC 2011; Granger et al. NEJM 2011;365:981-92



ARISTOTLE: 5 mg BID versus 2.5 mg BID Dose

What do we know about the
2.5 mg BID dose?

2.5 mg BID or placebo 831 12 (1.7) 22 (3.3)

All

Apixaban dose

5 mg BID or placebo 17 370 200 (1.3) 243 (1.5)

< >

Warfarin better

Major bleeding (secondary endpoint)

Number of
patients

p for

Apixaban Warfarin Hazard Ratio (95%-Cl) interaction

Subgroup
Number of events (%/y.)
All patients 18 140 327 (2.13) 462 (3.09)
Apixaban dose
2.5 mg BID or placebo 826 20 (3.3) 37 (6.7)
5 mg BID or placebo 17 314 307 (2.1) 425 (3.0)

432DE15PR08627-01

>

Warfarin better

Granger et al., N Engl J Med 2011; 365:981-92.



ENGAGE AF - TIMI 48
4 ‘AF

TIMI 48

Study Design

21,105 PATIENTS
AF on electrical recording within last 12 m
CHADS, =2

RANDOMIZATION
1:1:1 randomization is stratified by CHADS, score 2—3 versus 4-6
and need for edoxaban dose reduction™

Double-blind, Double-dummy

Warfarin High-dose Edoxaban Low-dose Edoxaban
(INR 2.0-3.0) 60* mg QD 30* mg QD

e 1° Efficacy EP = Stroke or SEE
- CrCl 30—50 mL/min

- weight =60 kg
- strong P-gp inhibitor

) Non-inferiority
2° Efficacy EP = Stroke or SEE or CV mortality Upper 97.5% CI <1.38

1°¢ Safety EP = Major Bleeding (ISTH criteria)

Cl = confidence interval; CrCl = creatinine clearance; ISTH=International Society on
Thrombosis and Haemostasis; P-gp = P-glycoprotein; SEE=systemic embolic event Ruff CR et al. Am Heart J 2010; 160:635-41. 3

Presented at AHA 2013; Giugliano et al., N Engl J Med 2013;369:2093-104



ENGAGE AF — TIMI 48
"L “AF

TIMI 48

Populations

mITT*, On-Treatment® - Primary efficacy
, (Non-inferiority)

Intent-to-Treat (ITT) - Superiority

All randomized All events

Population/Analysis Definitions

Principal Safet
- U P y
Safew’ On-Treatment - Major Bleeding (ISTH definition)

*mITT = All patients who took at least 1 dose
T On-Treatment = 1t dose - last dose +3 days or end of double-blind treatment
ISTH=International Society on Thrombosis and Haemostasis

Presented at AHA 2013; Giugliano et al., N Engl J Med 2013;369:2093-104



ENGAGE AF - TIMI 48

Supplementary Appendix 3: Figure 52 - Study Consort Diagram

Screened Patients
N= 25497

A J
Randomized Patients

Screen Failures (N=4392)

Adverse Event (N=60)

Death (N=16)

Declined to Participate (N=1319)
Did not meet inclusion/exclusion
criteria (N=2170)

Duplicate randomization (N=3)

N=21105 « Ineligible to Continue (N=34)
» Other (N=790)
e Edoxaban Allocated t se Edoxaban Alloca

Intention to treat =

N=7034
¥

N=7002

Received Study Drug 2>
(modified Intention-To-Treat)

Did not receive Study Drug > N=32

Died Before End Date Announced > N=720

Completed End Date Visit' = N=6250
® On Study Drug * N=4616
* Off Study Drug s N=1634
Did not complete End Date Visit' N=63
& not known to be dead 2

*  Withdrawn Consent * N=62
* Lost to Follow-up * N=1*

N= 7035
¥
N=7012

4\/

N=746

.
N=6228
® N=4529
* N=1699 |

N=61

* N=61
s N=i

N= 7036

¥
N=7012

N=24

N=811

y
N=6157
+ N=4506
* N=1651

* N=68
* N=0

*Subject known to be alive at end of study at a center closed for adminitrative reasons, and data not updated prior to database lock
"Defined as the visit at the end of the double-blind treatment phase

Giugliano et al., N Engl J Med 2013;369:2093-104




ENGAGE AF - TIMI 48

Modified Intention-to-treat
Analysis?

mITT*, On-Treatmentt - Primary efficacy
: (Non-inferiority)

Intent-to-Treat (ITT) - Superiority

All randomized All events

Principal Safet
- U - P y
Safe':y’ On-Treatment Major Bleeding (ISTH definition)

*mITT = All patients who took at least 1 dose
T On-Treatment = 1t dose - last dose +3 days or end of double-blind treatment
ISTH=International Society on Thrombosis and Haemostasis

Presented at AHA 2013; Giugliano et al., N Engl J Med 2013;369:2093-104



Atrial Fibrillation Trials with NOAC vs Warfarin: Meta-Analysis

MNOAC (events) Warfarin (events) RR (95% CI) P
RE-LY=* 134/6076 1595/6022 —.—!— 066 (0-53-0-82)  0-0001
ROCKET AF+ 2697081 2067090 —— 088 (075-103) 012
ARISTOTLE'+ 212/9120 265/9081 —-— 080(0-67-0.95)  ©-012
ENGAGE AR-TIMI 48%5 206/7035 3I7ITO36 —— 0-88(0751-02) 010
Combined {randam) 91129312 1107/29 229 —$_ 081(073-0:91) =0-0001
T T
o 10 2.0
s +—— —
Stro ke / SE Fawours NOAC Favours warfann |Heterogeneity:l’=47%; p=0.13.|
[E— n I
RE-LY] , 24
ROC| — 72
ARIST " o001
ENGA - 02

Combined (random)

Major Bleeding

1541/29 287

1802/29211

_$_

0-86 (0-73-1-00)

T
05

1.0
-

Favours NOAC

—

Favours warfarin

T
2.0

0-06

Heterogeneity: I*=83%; p=0-001.

Pooled NOAC  Pooledwarfarin RR (95% Cl) P
{events) (ewents)
Efficacy
Ischaemic stroke 665/29292  724/29271 —>r 092(0-83-102) 010
Haemarrhagic stroke 13029292 263/20221 —— 049 (0-38-0-64)  <0-0001
Myocardial infarction 413/29292 432/2921 — 097 (0-78-1.20) o-77
All-cause mortality 003/29292  2245/29221 < 090 (0-85-0-95)  0-0003
Safety
Intracranial haemorhage  204/29287 42529211 —e— 048 (0-39-0-59)  <0-0001
Gastrointestinal bleeding  751/29287 59129211 —e— 125 (1-01-1.55) 0-043

Secondary Endpoints

I
0-2

T
05

+——
Favours NOAC

I

Fawours warfarin

T
2

Ruff et al., Lancet 2014;383:955-62

Data are n/N, unless othenwise indicated. Heterogeneity: ischaemic stroke = 32%, p=0-22; haemorrhagic stroke *=34%, p=021; myocardial infarction =48%,
p=0-13; all-cause mortality *=0%, p=0-81; intracranial haemorrhage F=32%, p=0-22; gastrointestinal bleeding =74%, p=0-009. NOAC=new oral anticoagulant.



COMPASS: Anti-Xa and/or Aspirin in Patients
with Chronic CAD and/or PAD

Objective: To determine the efficacy and safety of rivaroxaban, vascular dose of rivaroxaban plus
aspirin or aspirin alone for reducing the risk of Ml, stroke and cardiovascular death in CAD or PAD

Rivaroxaban 2.5 mg bid + Aspirin 100 mg od ~
N=27,395 » ”
. 30-day
POpulatlonZ washout
Chronic Rivaroxaban 5.0 mg bid period >
CAD (91%)
PAD (27%) Lo »

) Aspirin 100 mg od _ _
30-day run-in, > >
aspirin 100 mg

Final Final
Factorial design Average follow-up: 23 months at follow-up washout
=+ pantoprazole* early termination of study visit period visit

Antithrombotic investigations* were stopped 1 year ahead of expectations in Feb 2017 due to
overwhelming efficacy in the rivaroxaban 2.5 mg bid + aspirin arm

*Patients who were not receiving a proton pump inhibitor (PPI) were randomized to pantoprazole or placebo (partial factorial design); the
PPI pantoprazole component of the study is continuing; data will be communicated once complete

1. Eikelboom JW et al. N Engl J Med 2017; DOI: 10.1056/NEJM0a1709118;

2. Bosch J et al. Can J Cardiol 2017;33(8):1027-1035 COMPASS ¢



COMPASS: Primary Endpoint and Components

CV Death significantly lower?

Outcomes, n (%) Rivaroxaban Aspirin Rivaroxaban 2.5 mg bid +
2.5 mg bid + 100 mg aspirin 100 mg vs aspirin 100 mg
aspirin 100 mg N=9126
N=9152
HR (95% CI) p-value

1°: CV death,
stroke, 379 (4.1) 496 (5.4) 0.76 (0.66—0.86) <0.001
or Ml

CV death 160 (1.7) 203 (2.2) 0.78 (0.64-0.96) 0.02

Stroke 83(0.9) 142 (1.6) 0.58 (0.44-0.76) <0.001

M 178 (1.9) 205 (2.2) 0.86 (0.70-1.05) 0.14

Sl
Eikelboom JW et al. N Engl J Med 2017; DOI: 10.1056/NEJM0al1709118 COMPASS 7S



COMPASS: Secondary Endpoints

Mortality significantly lower?

Rivaroxaban 2.5 mg bid +

Rivaroxaban -
2.5 mg bid + Aspirin 100 mg ST LD T
Outcome aspirin 100 mg N=9126 vs aspirin 100 mg
N=9152 HR (95% ClI) p-value
CHD death, ischaemic o o
stroke, M1, ALI 329 (3.6%) 450 (4.9%) 0.72 (0.63—-0.83) <0.001
CV death, ischaemic 0 0
stroke, M1, ALI 389 (4.3%) 516 (5.7%) 0.74 (0.65—0.85) <0.001
Mortality (all-cause) 313 (3.4%) 378 (4.1%) 0.82 (0.71-0.96) 0.018

§ The threshold P value using the Hochberg procedure for each of the above
comparisons was 0.0025

CHD coronary heart disease death: death due to acute MI, sudden death, or CV procedure e
Eikelboom JW et al. N Engl J Med 2017; DOI: 10.1056/NEJM0al1709118 COMPASS 7S



OSLER Program ~dsler

MONO- HYPERCHOL STATIN-
THERAPY ~ ONASTATIN INTOLERANT HeFH OTHER
Phase 2 MENDEL-1 LAPLACE-TIMI 57 GAUSS-1 RUTHERFORD-1 YUKAWA-1
studies (n=406) (n=629) (n=157) (n=167) (n=307)
Phase 3 MENDEL-2 THOMAS-1 THOMAS-2
studies (n=614) (n=149) (n=164)

— Study Design? — '

Eligible if medically stable
and on study drug

into OSLER extension study program
1324 from Ph2 studies into OSLER-1
3141 from Ph3 studies into OSLER-2

Randomized Irrespective of study group
2:1 assignment in parent study

A 4

\ 4
Evolocumab Standard of care alone
plus standard of care (n=1489)
(n=2976)
(OR = Interquarte range: Median follow-up of 11.1 months (IQR 11.0-12.8)

HeFH = Heterozygous familial hypercholesterolemia; 7% discontinued evolocumab early
Hyperchol = Hypercholesterolemia
96% completed follow-up

Data from the two trials (OSLER-1, OSLER-2) were combined

Sabatine et al. N Engl J Med. 2015 Apr 16;372(16):1500-9 (Suppl.):1-21




OSLER: Methods dsler

* Evolocumab
— Open-label randomized, controlled study; subcutaneous injections

— Dosed 420 mg QM (OSLER-1); either 140 mg Q2W or 420 mg QM on the
basis of patient choice (OSLER-2)

* Primary Endpoints:
— Incidence of adverse events (AE) & tolerability
+ Secondary Endpoints:
— Percent change in LDL-C level & other lipid parameters

* CVclinical events (pre-specified, exploratory outcome):
adjudicated by TIMI Study Group CEC*, blinded to treatment
* Death

« Coronary: myocardial infarction (M), unstable angina (UA) requiring
hospitalization, revascularization

» Cerebrovascular: stroke or transient ischemic attack (TIA)
* Heart failure (HF) requiring hospitalization

Patients had in-person clinic visits on day 1 and then quarterly at weeks 12, 24, 36 and 48.
*Thrombolysis in Myocardial Infarction (TIMI) Study Group Clinical Events Committee (CEC)

Sabatine et al. N Engl J Med. 2015 Apr 16;372(16):1500-9 (Suppl.):1-21



OSLER: Safety sler

Evolocumab + Standard of Care alone
Standard of Care (N=1489)

(N=2976)
Adverse events no. (%)
2060 (69.2) 965 (64.8)
222(7.5) 111.(7.5)
7129 e
129 (43) /s
190 (6.4 9 (6.0)
27(09) 4(03)

Other

Arthralgia 137 (4.6) 48 (3.2)
Headache 106 (3.6) 32(2.1)
Limb pain 99 (3.3) 32(2.1)

Fatigue 83 (2.8) 15 (1.0)
Laboratory results no. (%)
2110 18002

Creatine kinase >5xULN 17 (0.6) 17 (1.1)

*Neurocognitive events were delirium (including confusion), cognitive and attention disorders and disturbances,
dementia and amnestic conditions, disturbances in thinking and perception, and mental impairment disorders.

Sabatine et al. N Engl J Med. 2015 Apr 16;372(16):1500-9 (Suppl.):1-21



OSLER: LDL Cholesterol dsler

Standard of care alone

140
120 ] % 4! ./\,
““
i 100 “‘
%0 Vi 61% reduction (95%CI 59-63%), P<0.001
*
o 80 “‘
an' . Absolute reduction: 73 mg/dL (95%ClI 71-76%)
= 60 "
& —
3 i —=
§ 40
2 Evolocumab plus standard of care
The dashed line
0 7 indicate that patients
. were receiving either
Baseline 4 weeks 12 weeks 24 weeks 36 weeks 48 weeks evolocumab or
(Parent study) ‘\?SLER) placebo during the
N=4465 =1258 N=4259 N=4204 N=1243 N=3727 period from baseline
Abs. reduction (mg/dL) 60.4 73.4 70.4 72.7 70.5 tg;[‘ég'.mem into
Abs. reduction (mmol/L) 1.56 1.90 1.82 1.88 1.82

Sabatine et al. N Engl J Med. 2015 Apr 16;372(16):1500-9 (Suppl.):1-21



OSLER: Cardiovascular Outcomes dsler

Cumulative Incidence (%)

Composite Endpoint: Death, MI, UA hosp, coronary
revascularization, stroke, TIA, or CHF hosp

What does this mean? | =«

oldllddla Or care alorie ..l'-

(N=1489) B
95% CI 0 28-0.78 el

P=0.003 s

. 0.95%

Evolocumab plus standard of care
(N=2976)

30 60 90 120 150 180 210 240 270 300 330 365

Days since Randomization

Sabatine et al. N Engl J Med. 2015 Apr 16;372(16):1500-9 (Suppl.):1-21



FOURIER: Trial Design Fhdtidy!

W W W W

27,564 high-risk, stable patients with established CV disease
(prior M, prior stroke, or symptomatic PAD)

v

Screening, Lipid Stabilization, and Placebo Run-in

High or moderate intensity statin therapy (% ezetimibe)

v

LDL-C 270 mg/dL or
non-HDL-C 2100 mg/dL

RANDOMIZED
DOUBLE BLIND

Evolocumab SC Placebo SC

140 mg Q2W or 420 mg QM Q2W or QM

v

Follow-up Q 12 weeks

Sabatine MS et al. Am Heart J 2016;173:94-101



FOURIER: Primary Endpoint L idl

W oW W W

16% -
14.6%

Hazard ratio RRR 15%
(95% ClI, 0.79-0.92)
P<0.0001

14%

12% - Placebo 126%

10% -
8% -

6% Evolocumab

CV Death, MI, Stroke,
Hosp for UA, or Cor Revasc

4%

2%

O% L] L] L] L] T |
0 6 12 18 24 30 36
Months from Randomization

Presented at ACC 2017, Washington, USA; Sabatine et al., N Engl J Med 2017;376:1713-1722



ODYSSEY OUTCOMES: Trial Design

18.924 Post-ACS patients (1-12 months)
I

Run-in period of 2-16 weeks on high-intensity or max
tolerated dose of atorvastatin or rosuvastatin

At least one lipid entry criterion met

v
——

Alirocumab sc q2w
(N=9462)

Placebo sc g2w (N=9462)

Follow-up*: median 2.8 (IQR 2.3-3.4) years
8242 (44%) patients with potential follow-up 23 years

Premature treatment discontinuation 1343 (14.2%) 1496 (15.8%)
Blinded switch to placebo (2 consecutive -
LDL-C values <15 mg/dL) 730 (7.7%) Not applicable
Patients lost to follow-up (vital status) 14 9

Patient and investigator remained blinded to treatment and lipid levels for the entire duration of the study

*Ascertainment was complete for 99.1% and 99.8% of potential patient-years of follow-up for the primary endpoint and all-cause death, respectively

Presented at ACC 2018, Orlando, FL, USA; Schwartz et al., N Engl J Med. 2018;379:2097-107



ODYSSEY OUTCOMES: Primary Endpoint

Primary Efficacy Endpoint: MACE

__________|
151
ARR* 1.6%
127
- Placebo RRR 15%
X 97
w Alirocumab
Q
< 61
= HR 0.85
MACE: CHD death, (95% €1 0.78, 0.93)
non-fatal M, 34 P=0.0003
ischemic stroke, or
unstable angina requiring
hospitalization 0 T T T 1
0 1 ) 2 3 4
Number at Risk Years Since Randomization
*Based on cumulative F’\gcebo 9462 8805 8201 3471 629 /((O DYS SE Y
Alirocumab 9462 8846 8345 3574 653 OUTCOMES

incidence

Presented at ACC 2018, Orlando, FL, USA; Schwartz et al., N Engl J Med. 2018;379:2097-107



ODYSSEY OUTCOMES: Secondary Endpoints

Main Secondary Efficacy Endpoints:
Hierarchical Testing

Alirocumab Placebo Log-rank

Endpoint, n (%) HR(95% CI) | b0 lue

(N=9462) (N=9462)

Wortallty S|gn|flcantly lower? |

::2;2 M, ischemic | o2 10.3) | 1126 (11.9) |0.86(0.79,0.93)| 0.0003
CHD death 205 (2.2) 222 (2.3) |0.92(0.76,1.11)| 0.38
CV death 240 (2.5) 271(2.9) |0.88(0.74,1.05)| o0.15
All-cause death 334 (3.5) 392 (4.1) |0.85(0.73,0.98)| 0.026*

*Nominal P-value

Presented at ACC 2018, Orlando, FL, USA; Schwartz et al., N Engl J Med. 2018;379:2097-107



ODYSSEY OUTCOMES: LDL-C Subgroup Analysis

Primary Efficacy in Main Prespecified Subgroups

—
Incidence (%)
Subgroup Patients Alirocumab Placebo HR (95% Cl) p-value*
) ’ |
LDL (mg/dL) 0.09
<80 7164 8.3 9.5 0.86 (0.74, 1.01) —*—
80 - <100 6128 9.2 9.5 0.96 (0.82, 1.14) "—'—
2100 5629 11.5 14.9 0.76 (0.65, 0.87) —-—r
T T T T *P-values for
0.5 0.75 1 1.33 2 interaction
Alircc,
? ' 1d?
1 Subgroup Analysis valid~
g12 =12 7 1247
% Placebo, % 3
< 3 < g < g -
= ‘Alirocumab = =
4 1 41 4 1
0 0 4]
Q 1 2 3 4 0 1 2 3 4 0 1 2 3 4
_ Years Since Randomization ~_ Years Since Randomization _ Years Since Randomization
I:"‘::':JHRB,"I:;!B a7 M2 12490 256 gﬁ:‘:anﬁw FHHS 200 1195 19 g?m"?;:aﬂﬁiﬂ' 2968 Palal GH6 176 /({O DYS SE Y
Alocun: ab 3581 3365 3183 1324 733 Alocurmsb 3066 7580 2032 1194 213 Alocurmsl b 7514 2602 2431 1053 201 OUTCOMES

Presented at ACC 2018, Orlando, FL, USA; Schwartz et al., N Engl J Med. 2018;379:2097-107



RESPECT Trial

Subject Distribution REQ{@-[-

Enrolled
N=980

Randomization stratified by site and
presence/absence of atrial septal aneurysm

Randomized to device group Randomized to medical group
N = 499 N =481

Study device implant attempted Medical treatment specified

N =464 pre-randomization by site neurologist
AMPLATZER PFO Occluder* Aspirin only 46.5%
Post Implant: clopidogrel
1 month and aspirin 6 months. Warfarin only 25.2%
After 6 months, antiplatelet therapy 14.0
at discretion of site investigator Slopliogrer oty 0%
Aspirin + dipyridamole 8.1%
13
1. Aspirin + clopé | was d from the p in 2006 based on changes to the AHAJASA treatment guidelines

Carroll et al., N Engl J Med 2013;368:1092-100



RESPECT Trial

Primary Endpoint Analysis — ITT Cohort 3 ~
50.8% risk reduction of stroke in favor of device it ok
1.00 —
> 0.99—
= 0.98— S
_§ 0.97 —
2 0.96— YT
a § Device Group
o 0.95— n=9
£ 0.94—
;1':; 0.93 — - Medical Group
w 0.92 —— | Log-rank P-value: 0.0825 Ll
0.91 =~ gce Confidence interval = 0.217 - 1.114)

0.90 —'1 | l I I | I I

0 1 2 3 4 5 6 7
Time to Event (years)

3/9 device group patients did not have a device at time of
endpoint stroke 0

Cox model used for analysis
Carroll et al., N Engl J Med 2013;368:1092-100



RESPECT Trial

Primary Endpoint Analysis — As Treated Cohort

72.7% risk reduction of stroke in favor of device RESPECT

1.00 —
0.99 —
0.98 —
0.97 — Device Group
0.96 — n=5

0.95 —

0.94 —
0.93 — _HR. 0273
0.92 — lLog-rank P-value: 0.0067 Medical Group

Event-free Probability

- n=16
0.91 { (95% Confidence interval = 0.100 - 0.747)

0.90—, | T | | | | |

0 1 2 3 4 = 6 y
Time to Event (years)

The As Treated (AT) cohort demonstrates the treatment effect by
classifying subjects into treatment groups according to the treatment
actually received, regardless of the randomization assignment 22

1Cone model used for analvsis

Carroll et al., N Engl J Med 2013;368:1092-100



RESPECT Trial
Totality of Evidence and NNT ~

46.6%-72.7% risk reduction of stroke in favor of device RESPECT

LINICAL TRIAL

Totality of Evidence

ORIGINAL ARTICLE

Long-Term Outcomes of Patent Foramen Ovale Closure or
Medical Therapy after Stroke

Jeffrey L. Saver, M.D., John D. Carroll, M.D., David E. Thaler, M.D., Ph.D., Richard W. Smalling, M.D., Ph.D., Lee A,
MacDonald, M.D., David S. Marks, M.D., and David L. Tirschwell, M.D., for the RESPECT Investigators”
M Engl J Med 2017; 377:1022-1032 | September 14, 2017 | DOI: 10.1056/NEJMoa1610057

CONCLUSIONS

Among adults who had had a cryptogenic ischemic stroke, closure of
a PFO was associated with a lower rate of recurrent ischemic strokes
than medical therapy alone during extended follow-up. (Funded by St.
Jude Medical; RESPECT ClinicalTrials.gov number, NCT00465270.)

2 Year 70.4 1.60% 3.02%
5 Year 23.9 2.21% 6.40%
P-values: ITT Raw Count is calculated using Fisher's Exact test; all other P-values are calculated using log-rank test
The NNT is the average number of subjects that need to be treated with the AMPLATZER™ PFO Occluder in order to prevent one stroke in the respective time intervals. The NNT is 23

Carroll et al., N Engl J Med 2013;368:1092-100



PFO Closure vs. Medical Therapy:
Meta-Analysis of Randomized Controlled Trials

Stroke/TIA — intention-to-treat analvsis
Intention-to-treator |-

As-treated or
Modified Intention-to-treat
Analysis

a In Device Trials?

Total events 38 61
it 2 - - Chi? = s = R= t t t i t t

Heterogeneity. Tau®= 0.00; Chi*= 0.84, df= 2 (P = 0.66), F=0% 0102 05 2 2 10

Testfor overall effect. Z= 2.27 (P = 0.02) Favours [CD] Favours [MM]

ey |
o o | IU'UO%
-
o

Pineda et al., Cath Cardiovasc Interv 2013; DOI: 10.1002/ccd.25122



Thank you for your attention!
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